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Abstract 



A processing apparatus (100) forms a metallic material such as steel (1). The apparatus 
includes a heating tub (2), spray nozzles (5), a cooling tub (3), and a circulator (20). The 
heating tub (2) heats the steel (1) to equal to or higher than the modification point of the steel. 
The spray nozzles (5) cool the steel processed by the heating tub (2) to lower than the 
modification point, by contacting liquid metal sodium (4) onto the steel (1). The cooling tub (3) 
stores the liquid metal sodium (4), soaks the steel processed by the spray nozzles (5), and 
cools the steel (1). The circulator (20) circulates the liquid metal sodium (4) so tha t the iquid 



metal sodium (4) flows in the same direction as the steel (1) in the cooling tub (3). 
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A 4 tESfl*#ttrftHtm3 0 5-*: 1 . 
OPfcttljVX;!/ (» 1 (Oi- b >J ^A0tM#©) 5 at, 
j£*pn-;V3 0 4 i$ipn-;u 3 0 4±tl@t 

3 0 5 0Tffifc<aHK#*Pffl«#ftK* h ' J 

[0 0 9 8] ^C0«iS^mi4, ^iP«3l*3Wi% 

ipffl?g#fts+ b * a 4 ^Ma$-*B.^!t*p^*y- > 

•;*A«Wifr»#K2 0*fll*.-ci5>K ioy-b'J^^ 
2 014, i^iPffltftflt b 'J 4 «:J* 

ip« 3 w-i-ft •) w-riftv>m LflOE« 7 1 , Lfflie 

f7-CK»)ttlLfc!&ai«#4It h >; t/A4 =Sr!%*p-r 

iPB.O ! 'T^^l^**lT^^^WitiPfflfS#ftS^ b 
A 4 fcrtWtt^ X/U 5 a , 5 b ca*i-*ltffi*E* 6 
) t , %v^m L«E« 7 #• lb thttSfflE^ 6 i T-^SPffl?S^ 

MtF'^^4^ii?*sw* , >^i otm 

[0 0 9 9] B16tCl411^LTV^v>**, !^iP« 

3 lc»4S* s IS't "btL, tCAotv^ffiMlt b 'J ^ 

-*-x^r B 11 ^w^C(4, ffiSC 

2 , 3 0 5<7>ADtmPrt i l£'t ( b*t-C^&o 

[0 10 0] *t=, J:**^^*** 

[0101] 5fc"f * 7*301 -C»ik«SI K 4 o fcft* 

3 0 2(4mDyX;U3 0 3*«TL *»d-A^3 0 

4 KMlflitnUKW^^^S a, 5 b*?>«Wt 

fc«#ft«+ b 'J n ^ 4 +i:A »J , 3f3£OiBSS"C»» 
$tL, !%ai«3n^lSffi?f-So 
[0102] ?**P* 3 rt<Offiftft«t b 'J y A 4 ttlRyj 
50 yjLflJEW 7 ^iioT'ffifrftS^ b 'J A?piPts8 CJi 
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£*u «fS#v^l 0 tc J; »)JjD)±$ti. PX#tt/X;U5 
a, 5 b tc^ft, tl3t«Jfl£fl-£>c> 

[0103] £i±a^<fc i n \z*%mntteK x z&mw 

0 2*ftino-^3 0 4±lcif L T-f & i££po- 
^3 0 4±-C^@1-^^S#^3 0 50Wffi^?>itiPffl 
■&i$&mj- MJfA4 ftltTifrip-f * J: 5 U 

[0 10 4] -?-LT\ tt*^ft-CI±#t>*X'S:v»J: ? 

» kjbjs l tz <o ; j: «9 titan &*s B B B ^ffii&ro£®*m *& 
mmzWi-tiL-f z, £ t ^-c § & 0 

[0 10 5] $iIII«-^»Ji LTt±, SBLfc 
* t * KJ? S *J£lfr+8 * * MttEB d J: ? K 
[0 10 6] *gE3KffillcJ:*iUr, SB Lfc^K*t«-F«3» 

[0 10 7] » 5 gflSMjH 

s *r r * * 7 r x ftff>±mtt& i tewrt *> - 1 * wm. 

[0 l 0 8] -Mt, ^S4«B<7)^*ff4i:it±nffl?S#: 
[0 10 9] ^HjfeJgSlcii&JR^tfl-oaa^jStcJ: 

*uf, j%ip*rt LtiMit m •> a *«ffli-.s £ t 

[0 110] 

tevnsjt^r-.t.iitc^p-r'S.i t met, ®*6t^ so 
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loin] it, *3&W(ci*^jRtffi-o«a*sa 

■> A^tgfB^-ttTftoi&iPU Sl?«iii:J:o 

[ns^fiBm^ittwi 

[n i ] aMgwows i mmifmiz utiM^is 

[12] 8 0 0"C<Df8#K h U 7 AXIi** 

[n 3 ] ^Sss^t &Mffi#-tf&&xmJifaizffi,ixxi& 
im 4 ] *%m<om 2 mmnm^ xz^mtm^mmm 

[115] *f 3 iilit: i S tl#fl-©jftlg 
Lfc Ho 

[16] *«MO*4Sia B B!i»cJ:4^JR*t»0»a» 
[0 7] «««rlHJfBl**p-f-*a[a««i6«U«Lflt&JR^ 

1 iiw 

2 jfjD^n (&m#mum^&) 

3 i^ip« 

4 J^iPffliR^JS^ h 

5, 5 a, 5 b K&VIJXfr (± h ') V APftM#|S) 
8 MJ A #*P3S 

1 0 mm^^-f 

1 1 »/<-* - ^^Hl (^jg14^^H) 

12 JfXPMm; X;v (/FrSt4**^.pftai#g:) 

1 3 ^rStt^ttl&m 

20 ^-h'j^A«iii}frai#a 

1 0 1 ffiM 

103, 1 10, 203a, 203b v - ;U n - )l> 

104 AP**^^F^ (^«tt«"^fflH) 

.10 5 f£?&ft 

106 !iSP**X^Ffl (^fSttsif^^H) 

1 0 9 ffifr^JS^ f 'J *? AiD^tf 

111 ^ h U ^AflMKnUI^S 

1 i 2 Sd^« (&**t»finJft*S) 
113 m&mriL#&&i- h 0 ->A 

201a, 201b if $ x. n - ;v 
202a, 202b Ela - ;U 

2 0 4, 3 0 5 ^JS*t*4 
2 0 6 i^iPfflU 
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111 61 




